Recent innovations in metabolomics promise new insights into the causes of the well-known 41 latitudinal gradient in plant diversity. Wallace (1878) and Dobzhansky (1950) proposed that 42 biotic interactions comprise a stronger selective force than the physical environment in the 43 tropics, and herbivore and pathogen pressure is indeed greater in the tropics than at higher 44
press) and the Global Natural Products Social (GNPS) Molecular Networking software to cluster 117 the MS/MS spectra into consensus spectra that represent unique molecular structures (Wang et 118 al. 2016 ). We refer to consensus spectra as compounds throughout. for each species. We calculated CSCS for all 20,503 pairs of species. We also recorded the 142 chemical similarity between each species and its nearest neighbor in chemical space by selecting 143 the greatest CSCS value for each species. We refer to this metric as nearest-neighbor CSCS 144 (CSCS nn ). 145
Statistical Analyses 146
To generate phylogenies for each forest, we pruned the ForestGEO-CTFS mega-147 phylogeny (Erickson et al. 2014) to the 126 and 34 species present in the mega-phylogeny and 148 our BCI and SERC data, respectively (Fig. S1 ). This excludes species introduced to SERC. We 149 performed phylogenetic ANOVA with the R package 'geiger' (Harmon et al. 2008 ) to determine 150 whether CSCS nn differs between forests. To determine whether CSCS differs between forests, we 151 performed ANOVA on random draws of independent pairs of species. CSCS differed 152 significantly between forests if 95% of 10,000 ANOVAs were significant. 153
To evaluate the relationship between phylogeny and metabolomic similarity, we 154 calculated mean CSCS for all pairs of species descended from each node in the phylogeny. We 155 refer to this metric as CSCS mrca , where MRCA refers to most recent common ancestor. Figure S2  156 illustrates this calculation. To evaluate phylogenetic signal, we regressed CSCS mrca against log-157 transformed phylogenetic distance. 158
To test for differences in the chemical space occupied by two groups of species, we first 159 used non-metric multidimensional scaling (NMDS) to reduce the molecular network to two 160 dimensions (using the 'MASS' package in R, Venables and Ripley 2002). We then compared the 161 observed difference in area occupied by the two groups with the distribution of differences 162 generated by10,000 randomizations. Randomizations reassigned species over columns of the 163 pairwise CSCS matrix. The chemical space occupied by two groups differed significantly if the 164 observed difference in area was greater than 95% of randomized differences. 165
All analyses excluded the 18 introduced species at SERC. Appendix S1 presents results 166 of analyses that include the introduced species. 167
Results

168
We detected 126,746 compounds, ranging from 107.06 to 2,174. 45.78, p < 0.0001; Fig. 2b ) than the temperate, SERC species. The largest genera made an 181 important contribution to these site differences, with CSCS and CSCS nn being much lower for 182 the seven most species-rich BCI genera than for the three species-rich SERC genera (Fig. 2c-d) . 183
Among BCI species, CSCS mrca was unrelated to log-transformed phylogenetic distance of 184 (Figs. 3a,b) , to the most chemically similar 198 species (Figs. 2b, 4a) , and over all species (Figs. 2a, 4a) . Chemical similarity was alsoconsistently lower among species-rich tropical genera than among species-rich temperate genera 200 (Figs. 2c, 2d, 4b, 4c and 4d) . These results are consistent with the hypothesis that plant-enemy 201 interactions are more intense in the tropics, leading to rapid evolution of phytochemical diversity 202 in tropical versus temperate trees. 203
The contrasting relationships between chemical similarity and phylogenetic distance for 204 most recent common ancestors (Fig. 3) suggest contrasting selection regimes. In the BCI 205 community, chemical similarity and phylogenetic distance are decoupled (Fig. 3a) . constrain the host ranges of herbivores and pathogens, enabling enemy-based niches, and may be 228 especially important among members of species-rich tree genera that otherwise share similar 229 niches (e.g. Kursar et al. 2009 , Sedio et al. 2012 ). These qualitative differences evolved more 230 rapidly for a tropical community than a temperate community (Fig. 3) . Thus, our results suggest 231 selection for divergence in secondary metabolites is greater in tropical than in temperate plants, 232 even if quantitative investment is not (e.g. Moles et al. 2011a,b) . 233
The extension of our conclusions beyond one tropical and one temperate forest to 234 understand global ecological patterns will require comparative forest metabolomics of multiple 235 sites along broad latitudinal gradients using consistent methods. Ideally, these sites would 236 include several biogeographic regions. By enabling the study of hundreds of thousands of 237 metabolites in hundreds of plant species, the forest metabolomic approach presented here 238 promises to enable a more mechanistic understanding of the role that interspecific chemical 239 variation plays in niche partitioning among co-occurring species and in lineage diversification at 240 community, biogeographic, and macroevolutionary scales (Sedio 2017 ). Ultimately, integrating 241 forest metabolomics with plant-enemy associations, recruitment dynamics, and phylogeny over 242 geographically diverse sites will provide a critical test of the hypothesis that chemically mediated 243 biotic interactions are a primary contributor to global patterns of plant diversity. 
